Summary. Following a procedure analogous to that used by Schwarz for solving the integral equation for an oscillating airfoil in incompressible flow, a method of attack on the same problem for subsonic, compressible flow is outlined. The circulation and kernel to the circulation integral equations are expanded in series with the coefficients M'n and M2n In M, and a corresponding expansion for the Green's function is thereby implicitly determined. The solution up to (but not including) terms of 0(Mi, M* In M) is stated. A method of iteration for improving a given solution is also indicated.
The circulation integral equation. The problem to be considered is that of a thin airfoil located near the x axis between x = ± 1 in an airstream having a subsonic velocity U in the positive x direction. The theory is linearized in the sense that the downwash w(x, t) (positive down) may be specified along the x axis between x = ± 1 and is small compared to U. The function which it is desired to obtain from w(x, t) is the circulation, y(x, t) which is so defined that the pressure jump, II (x, t) at any point on the airfoil is given by the Kutta-Joukowsky law n(x, t) = pUy(x, t).
For a harmonic time variation of the form exp (ia>t), Kiissner1 has shown that y(x, t) and w(x, t) are connected by the integral equation
where M is Mach's modulus, n is the Lorentz contraction factor (1 -M~)~1/2, k is the frequency parameter ub/U (b, the semi-chord, is the unit of length used throughout the anslysis), and R (M, y) is given by
Hankel's cylindrical function of the second kind.2 The notation has been converted to that generally used in this country; Kiissner uses 0 = M, v = co, co = ik. The incompressible problem. Soehngen3 has shown that the only solution to 'Received March 29, 1948 . 1H. G. Kussner, Algemeine Tragflachentheorie, Luftfahrtforschung 17, 337-354 (1940 
Using this result, Schwarz4 has given the incompressible (M = 0) solution to (1) and the Kutta condition 7(1, t) = 0.
His solution is 7(cos 9, t) = -[ Ga(k, 9, <p)w(k, <p, t) dLp,
7r Jq x = cos 9, £ = cos <p,
G0 ( 
and rewrite the integral Eq. (2) as w*(x, 0 = f i K[M, k{x -£)]t*(£, t) d£,
K(M, y) = ^ y~l exp (-iy)Ii(M, y). 
du where C is Euler's constant. It will generally be convenient to integrate each of the terms retained in the integrand repeatedly by parts until the only integral remaining in the kernel is " u"1 exp (iu) du. A solution (15) can be carried out by writing
and proceeding, in a manner entirely analogous to that utilized by Schwarz, towards a result of the form
ir J0
The algebraic manipulations required to solve for the G2n and G'2n are rather lengthy, and it is probably not feasible to include more than a few terms. However, the solution can be improved by iteration. Thus, if 7*(~v> denotes the solution to w* = J K(m7*<W) d£,
the remainder [7* -7* w>] is given by the solution to
where the left side to (23) may be regarded as a new velocity distribution w*{N). The author has carried out the solution for N = 1*. In this case G" is given by (9) (noting that k must be replaced by k*), while G2 and (?.' are given by ,_+ T) 2k* J 
The function [(1 + T(k*))/2] is the C(/c*) used by Theodorsen.5
Other solutions. Other solutions of (2) have been given by Possio6 ', Schade8, Dietze9 and Eichler10. The only extensive numerical results available are those of Possio for the lift and moment on a fiat plate airfoil due to plunging and pitching motions. The collocation technique used by Possio is probably not practical for control surface motion.
Due to the large expenditure of labor which will be required to calculate subsonic flutter derivatives over (usefully) complete ranges of M and k, it appears that a preliminary study of all available methods should be conducted, probably under the auspices of one of the government agencies. While it appears to the author that the work of Schades is probably best suited to a large scale computing program, some calculations should probably be made using each of the methods mentioned.
Further discussion of the German work has been given by Biot, et al.u 
